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7KHFRQVHUYDWLRQRIKLVWRULFEXLOGLQJVDQGDUHDVLVLPSRUWDQWWRHQKDQFHXUEDQIDEULFDVWKHRYHUDOOGHWHULRUDWLRQRI
WKHXUEDQHQYLURQPHQWLQROGFLWLHVLVGXHWRWKHGHFOLQHRIWUDGLWLRQDODFWLYLWLHVWKHGHWHULRUDWHGKRXVLQJFRQGLWLRQ
DQGWKHHPHUJHQFHRIPHWURSROLWDQDUHDVGXHWRIRUHLJQLQIOXHQFHV$VDUHVXOWWKHVHQVHRIEHORQJLQJLVORVLQJLWV
EDVLFVRXUFHZKLFKLVWKHLPDJHRIWKHFLW\DVPRGHUQFLWLHVFDQQRWPDLQWDLQDZHOOGHILQHGLGHQWLW\RIWKHLUIDEULF
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7KHGLOHPPDWKDWZHIDFH WRVXVWDLQH[LVWLQJKXPDQFRPPXQLWLHVDQGQHZXUEDQGHYHORSPHQWVZLWK WKH
VXUURXQGLQJQDWXUDOHQYLURQPHQWLVDPDMRUVWHSWRZDUGVVXVWDLQLQJDOOKDELWDWV	OLIHIRUPV,QRUGHUWRGRWKDWZH
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VXVWDLQDELOLW\ REMHFWLYHV 7KLV FRQFHSW VKRXOG DGGUHVV WKH IDFW WKDW FRPPXQLWLHV 	 FLWLHV QHHG VPDUWHU SODQQLQJ
PHWKRGV7KHUHIRUHLWLVHVVHQWLDOWRHPEHGDVPDUWV\VWHPLQWRWKHRUHWLFDO	WUDGLWLRQDOSODQQLQJV\VWHPVDV\VWHP
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WKDWFRXOGGRDUHDOWLPHUHIRUPLQJRIHPHUJLQJYDULDEOHVWKDWQHHGVWREHUHFRQILJXUHGZLWKLQDQ\XUEDQRUUHJLRQDO
SODQQLQJFRQWH[W WKDWVWUHQJWKHQVWKHGHFLVLRQPDNHUZLWK WKHSRZHURIG\QDPLVP,QRUGHU WRFKDQJH WKHIHDURI
FKDRVDVDQHJDWLYLW\DQGDFFRUGLQJO\GHDOZLWK LW DQGXWLOL]H LW$FFRUGLQJO\ZH VKRXOGEHDEOH WR LQWHUSUHW WKH
HQHUJ\WUDQVIRUPDWLRQEHWZHHQGHYHORSPHQWDQGFKDRVDVDUHODWLRQRIFRUUHVSRQGHQFHDQGE\PHDQVRITXDOLWDWLYH
DQGIXQFWLRQDOWRROV
,Q OLJKW RI WKDW 8UEDQ GHWHULRUDWLRQ DQG JOREDO H[SUHVVLRQV IRU FKDRV DUH RIWHQ SHUFHLYHG DV FRQVWDQW
QHJDWLYLWLHVGHDOWZLWKDVXQFRQVWUXFWLYHHOHPHQWVIRUWKLVWKH\DUHEHLQJIHDUHGDQGWKH\FRQWLQXRXVO\WKUHDWHQV
LQQHUDQGRXWHUVWDELOLW\WKHWDQJLEOHVDQGQRQWDQJLEOHVLQRXUZRUOG7KLVVKRXOGFKDQJHDVGHYHORSPHQWLVRQO\
FRPSOHPHQWHGE\WKHLQWHQVLW\RIGHYHORSPHQWZKLFKFRUUHVSRQGVWR WKHLQWHQVLW\RIGHWHULRUDWLRQFRQVHTXHQWO\
ZHFDQFKRRVHWRPDNHXVHRIWKHUDZHQHUJ\ZLWKLQGHWHULRUDWLRQLQVWHDGRIFKRRVLQJWRZKROO\WUDQVIRUPLWLQWR
GHYHORSPHQW 'HWHULRUDWHG QHLJKERXUKRRGV DQG GHWHULRUDWLRQPRWLYDWHG PRELOLW\ FRXOG EH SRVLWLYH QRGHV IRU
GHYHORSPHQW LI SHUFHLYHG DV RQHV LI ZH HPEUDFH FKDRV DQG GLVPDQWOH RXU DWWDFKPHQW WR PRGHV RI WDQJLEOH
GHYHORSPHQWV DQG SODFHV 7KLV LV WR OHDYH VSDFHV IRU DWWDFKPHQWV WR RXU LQQHU QRQWDQJLEOHV DQG RXU LQQHU
GHYHORSPHQW IRU LQVWDQFHZH DUH DOZD\V FKDXYLQLVWLF DQG GRJPDWLFZLWK WKH IDFW WKDW EXLOW HQYLURQPHQW DQG LWV
SURJUHVVLRQDUHOLQNHGDQGEDVHGRQRXULQQHUGHYHORSPHQWDVWKHOLQNVWD\VZLWKLQQRWLRQVDQGREOLYLRXVVWRQHV
(YHQ%HGRXLQ¶V OLIHVW\OH WKDW LV EDVHG RQ WUDYHOOLQJ IRU UHVRXUFHV XQERXQGHG E\ ERXQGDULHVPRELOLW\ ULJKWV DQG
OLPLWDWLRQVRILQIUDVWUXFWXUHDQGXUEDQIRUPVLVFULWLFL]HGDQGOLPLWHGE\WKHYHU\FODLPVRIKXPDQULJKWVLQPRELOLW\
DQGWHUULWRULHV0RUHRYHU3HRSOHJRWKURXJKWKHLUOLYHVZLWKIHHOLQJVRIIHDUIRUWKHLUFULWLFDODWWDFKPHQWWRSK\VLFDO
VHWWLQJVDQGVXUURXQGLQJVSHRSOHWKHPVHOYHVLQWKHLUH[LVWHQWLDOVWDWXVRQSODQHW(DUWKDUHPRVWO\FRQVLGHUHGDQG
DSSHDULQJLQSK\VLFDOHQWLWLHV7KHLUERGLO\DWWDFKPHQWVDQGWKHLUSRVVLEOHZKROHQHVVDWWDFKPHQWVDUHFRQVHTXHQWO\
HDVLHUWREHPDGHWRWDQJLEOHVWKDQQRQWDQJLEOHV3UHGRPLQDQWO\IODZVJUHDWO\WXUQVWKHLUZRUOGLQWRWXUEXOHQFHD
WHPSHUDPHQWDO VLWXDWLRQ ZKHUH PLQG FDQQRW EHDU SRVVLEOH IOXFWXDWLRQV ZLWKLQ WKH RUGLQDU\ XUEDQ VWDWXV 7KLV
UHVHDUFK SURMHFW LQYROYHV IXUWKHU LQYHVWLJDWLRQV IRU LQWHJUDWLQJ D UDGLFDO XUEDQ GHYHORSPHQW WRRO HQ URXWH IRU
H[WHQGLQJ WKH HIILFLHQF\ DQG DUELWUDU\ RI XUEDQ SODQQLQJ LQWHUYHQWLRQV WR KDUPRQL]H ZLWK WKH QDWXUH RI KXPDQ
EHLQJV 7KLV LV EHFDXVH XUEDQ GHYHORSPHQW KDV EHHQ RYHUYDOXHG E\ WKH YHU\ VDPH LGHDV RI H[FHVVLYH DQG WRWDO
GHYHORSPHQWDSSURDFKHVDFKLHYLQJSHUIHFWLRQLVPE\SHUIHFW WRROVZKLOH IRUJHWWLQJ WKDW IODZVDUH IRXQGDW HYHU\
DVSHFW RI RXU H[LVWHQFH DV SDUW RI LW +RZHYHU WKH SHUFHSWLRQ RI FKDRV LV RYHUHPSKDVL]HG DV ZHOO LW¶V RIWHQ
SHUFHLYHG DV DQ XQGHVLUHG VLWXDWLRQ ZKLFK LV D OHJLWLPDWH QRWLRQ VWLOO WKH IRUHJURXQG LPSOLFDWLRQV H[FOXGH
DQDUFKLVPRUFKDRVIURPGHYHORSPHQWFRQVHUYDWLRQFRQFHSWV(YHQWKHFKDRVWKHRU\LVV\VWHPL]HG
³The study of nonlinear dynamics and chaos theory introduced a new set of underlying assumptions and 
models to describe the behaviors of unpredictable and uncontrollable systems in the physical universe´>S@
7KLV DORQJ ZLWK HPHUJLQJ GLVFLSOLQHV VXFK DV GHWHUPLQLVWLF FKDRV LV DQ H[FHVVLYH H[SUHVVLRQ IRU
V\VWHPL]DWLRQDWWHPSWVIRUQDWXUDOO\PDGHQRQV\VWHPL]HGPDWWHUVDQGGHILQLWLRQV6XFKFRQFHSWVDUHIXQFWLRQDORQ
WKHSK\VLFDOOHYHO\HWVWLOOGHOXVLRQDORQWKHSV\FKRORJLFDOOHYHODVWKH\GRQ¶WVROYHWKHURRWSUREOHPRISHUFHLYLQJ
RSSRVLWHV DV QRW QHFHVVDULO\ FRQWUDGLFWLQJ WKH VDPH FDXVH RI VDWLVI\LQJ QHHGV ,QWHUYHQWLRQ PHWKRGV GHSHQG RQ
WDONLQJGLUHFWO\ WRKXPDQQHHGVPRVWO\ZLWKRXW ORRNLQJEDFN WR WKHLURULJLQDO URRWV DQG WKHKLVWRULFDO VWRUDJHRI
SV\FKRORJLFDO HQHUJLHV DV SHRSOH JR WKURXJK OLIH ZLWK WKHLU WHQGHQF\ WR HYROYH DQG DFW WKURXJK EHOLHIV RI
PRQRWKHLVWLF UHOLJLRQV RU WKRXJKWV IRU SHUVRQDO JURZWK >@ ZKLFK FRQVHTXHQWO\ DOORZV JXLGHV DQG VRPHWLPHV
DGYLFHV WKHP WR GHYHORS DQGRU XQGHYHORS RFFXSDWLRQV DQG FRQQHFWLRQV 2XU SODQQLQJ LQWHUYHQWLRQ WRROV DUH
DUFKDLFDVWKH\ZRQ¶WUHFRJQL]HDQGFRQIHVVWKHIROORZLQJSRLQWVD&KDRWLFXUEDQSODFHVDUHOHVVGHYHORSHGXUEDQ
SODFHVE,QGLYLGXDODQGJURXSSHUFHSWLRQVRISRSXODWLRQVLQOHVVGHYHORSHGXUEDQSODFHVVKDUHXQLIRUPLW\LQWKH
VHQVDWLRQRI XQGHUGHYHORSHG VWDWXVZLWK WKH VHQVDWLRQRI IRUPLQJ D VWDQGDORQHSV\FKRORJLFDO UHJLRQZLWK FHUWDLQ
SURSHUWLHVPRVWO\ H[SUHVVHGE\ WKHLU VHOIRUJDQL]LQJSDWWHUQV&RQVHTXHQWO\ RQ ORQJ WHUPDVVHVVPHQWV H[FHVVLYH
GHYHORSPHQW DFWLYLW\ WKDW XQGHUHVWLPDWHV WKH YDOXH RI VHOIRUJDQL]LQJ FRPPXQLWLHV LVPRVWO\ QRW DSSUHFLDWHG E\
WDUJHWHGUHVLGHQWVZKLFKULVNVWKHGHYHORSPHQWLQWRSRVVLEOHYXOQHUDELOLW\RIGHWHULRUDWLRQDQGFKDRVRQWKHFXOWXUDO
OHYHO 6WLOO WKLV H[FHVVLYH SK\VLFDOO\ RULHQWHG GHYHORSPHQW PRVWO\ VXFFHHGV RQ WKH VKRUW WHUP \HW OHDYLQJ WKH
WDUJHWHG LQKDELWDQWVQR LQQHUVSDFHV IRURWKHUNLQGVRIQRQSK\VLFDODWWDFKPHQWV7KHUHIRUH WKLVKHOSVD UHODWLYHO\
KLJKHU GHJUHH RI DWWDFKPHQW WR GHYHORSPHQW PDGH RQ WKH JURXQG DQG ULVNV KLJKHU LQIOXHQFH E\ IODZV LQ WKH
GHYHORSPHQWDFWLYLW\,QWKLVFRQWH[WXUEDQSODQQLQJFRXOGEHFRQVLGHUHGDVDVHWRIMXGJPHQWVPDGHRIDELDVWR
ULJKWHRXVQHVV ZKLOH FRQWUROOHG E\ PRUDOV UHJXODULWLHV DQG VFLHQWLILF DSSURDFKHV GLIIHUHQWLDWLQJ EHWZHHQ D ULJKW
MXGJPHQW	DZURQJRQH+RZHYHUWKHSDVVLQJWLPHPLJKWEUHDNWKHULJKWHRXVQHVVRIWKLVVHWRIMXGJPHQWVLQWRD
ZURQJRQHDFFRUGLQJWRWKHFRPPXQLW\¶VVWDWXVDWWKHWLPHZKHQWKHSODQQLQJMXGJPHQWZDVFDOOHGDVH[SUHVVHGLQ
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FKDQJHVZLWKLQWKHSDWWHUQRIVHOIRUJDQL]LQJDFWLYLW\7KLVLPSOLFDWHVWKHLPSRUWDQFHRIHQJDJLQJVHOIRUJDQL]DWLRQDO
TXDOLWLHVZLWKLQXUEDQSODQQLQJSURFHVVHVZKLFKDVZHOOPD\LQYROYHDQDUFKLVPRUGHDOLQJZLWKFKDRWLFVLWXDWLRQV
,QYLHZRI WKDWFRQWHPSRUDU\XUEDQSODQQLQJIRU WKHSXUSRVHRIHIILFLHQWFRQVHUYDWLRQKDVEHFRPHDQ LQHYLWDEOH
QHHGDSUHOLPLQDU\XQGHUVWDQGLQJIRUGHYHORSPHQWDQGSV\FKRSK\VLFDOLQWHUUHODWLRQVVKRXOGEHIXUWKHUDWWDFKHGWR
WKHGLOHPPDRIGHYFRQVHUYDWLRQDQGFKDRV7KHHFRQRPLFVVFLHQWLVW*XQQDU0\UGDOGHILQHGGHYHORSPHQWDV
³the movement upward of the entire social system… This social system encloses, besides the so-called 
economic factors, all noneconomic factors´>S@
7KLVH[SODQDWLRQIRUGHYHORSPHQWLVHQFRPSDVVLQJKRZHYHULWGRHVQRWLGHQWLI\ZKDWLVHQFRPSDVVHGE\
SDVVLYHGHYHORSPHQWWKDWOHDGVLWWRDFWLYHGHYHORSPHQW<HWWKLVGHILQLWLRQLQLWVH[DFWRUGHUDQGXVHGWHUPVDUJXHV
WKDWSK\VLFDOVDUHFRPSULVHGZLWKLQWKHQRQSK\VLFDOWRDFRQFHSWXDOH[WHQW$VGHVFULEHGE\%HUQKDUG7UHXWZHLQ
SV\FKRSK\VLFVWHUPRIZKLFKLVDWWDFKHGWRH[SUHVVLRQVDVVHOIDFWXDOL]DWLRQDQGUHJLRQDOLVPLV
³The term psychophysics was invented by Gustav Theodor Fechner, a 19th-century German physicist, 
philosopher and mystic. For him psychophysics was a mathematical approach to relating the internal psychic and 
the external physical world on the basis of experimental data.´>S@
(OVH :LOKHOP 0D[LPLOLDQ :XQGW NQRZQ DV WKH IDWKHU RI H[SHULPHQWDO SV\FKRORJ\ LQGLFDWHG WKDW
H[SHULPHQWDOSV\FKRORJ\ZLWKWKHVROHDLPWRLGHQWLI\³FRQVFLRXVQHVV´LVDLGHGE\QDWXUDOVFLHQFHVLQYROYHGWKDW
³FRQVFLRXVQHVV´ FDQ EH D VXEMHFW RI H[SHULPHQWV ZKLFK LV UHMHFWHG E\ .DQW EXW WKHQ DJDLQ PHQWLRQLQJ WKDW
SV\FKRSK\VLFDOVWXGLHVDLPDWGHVFULELQJWKHFRQQHFWLRQVDQGSV\FKRORJLFDOUHJXODULWLHVUHVXOWHGIURPH[SHULPHQWV
VWDWLQJWKDW
³using, as much as possible, unexpected processes, processes not intentionally adduced, but rather such as 
involuntarily present themselves´>@
&RXOG EH WKH VROXWLRQ WR DFFHSW FULWLFLVP DJDLQVW HPSLULFDO RU H[SHULPHQWDO SV\FKRORJ\ +RZHYHU KLV
DUJXPHQWLVFRQWUDGLFWHGE\WZRSRLQWV,GHQWLI\LQJDQRQWDQJLEOHHOHPHQWDVFRQVFLRXVQHVVZLWKPHWKRGVWKDW
GHSHQG RQ WDQJLEOHV ZKLFK LV FRQVLGHUHG D IXQFWLRQDO DSSURDFK 6WLOO KH UHWROHUDWHV WKLV E\ FRQWLQXLQJ DQG
PHQWLRQLQJ ³GHVFULELQJ DQG ZKHUH SRVVLEO\ PHDVXULQJ´ >@ WKH FRQQHFWLRQV  &DUU\LQJ RXW H[SHULPHQWV LV
FRQVLGHUHG ³KDUVK´ WRZDUGV HYDOXDWLQJ H[SHULPHQWV EHFDXVH WKH OLIH DQG WKHZKROH H[SHULHQFH WKDW WKH SHUVRQ¶V
SV\FKLFJRHVWKURXJKLVDQH[SHULPHQWLWVHOIWKXVKRZGRZHDGGXSDQGDQDO\]HH[SHULPHQWVE\RWKHUH[SHULPHQWV
WKHVH DUH PRVWO\ VHPLTXDQWLWDWLYH PHWKRGV GHDOLQJ ZLWK TXDOLWDWLYH LVVXHV:KLOH FKDRV DQG GHYHORSPHQW QHZ
GHYHORSPHQWVFRQVHUYDWLRQDFWYLWLHVDUHPDGHXSRIVROHH[SHULHQFHVDQGVROHQRWLRQVRIWKHSHUVRQRUWKHJURXSRI
SHRSOHLQFKDUJHIRUWKHDFWVRIFKDRVRUWKHDFWRIGHYHORSPHQWLWLVEHWWHUWRDSSURDFKSV\FKRSK\VLFDORFFXUUHQFHV
ZLWKDQDQDO\VLVIRUH[SHULPHQWVUDWKHUWKDQFDUU\LQJRXWH[SHULPHQWV
0HWKRGRORJLFDO3URFHVV
x6WXG\LQJ6HOI$FWXDOL]DWLRQDQG*OREDO3V\FKRSK\VLFDO5HIOHFWLRQVWKURXJKFULWLFDOUHJLRQDOLVPYLHZ
x5HODWLQJ:KROHQHVV%RXQGDU\DQG%RXQGDULHVRI3ROHVSHUFHSWLRQ	ZKROHQHVVDQGWKHRULJLQDOURRWV
IRUWKHQHHGWRFRQVHUYH
x+LJKOLJKWLQJRQ6WUXFWXUDWLRQRIWKH8UEDQ6WDWXVV\VWHPVHPHUJHQFHWRUHODWHKRZV\VWHPVLQIOXHQFH
VHOIRUJDQL]DWLRQSURFHVVHVZKLFKSRVVLEO\PD\LQIOXHQFHFRQVHUYDWLRQDFWLYLWLHV
x6HOIRUJDQL]DWLRQDQGWKHGHJUHHVRISHUFHSWLRQUHODWLQJWRFKDRVWKHRU\FKDQJHIDFWRUGHYHORSPHQWWR
KLJKOLJKWZKDWLQIOXHQFHVWKHDFWVRIFRQVHUYDWLRQ
x&DVHVWXGLHV
)RFXV
D3HUFHSWLRQ	SHUFHSWLRQRIRSSRVLWHV
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E3V\FKRORJLFDOUHJLRQV
F6HOIRUJDQL]DWLRQ
G5HVLVWDQFHWRFKDQJH
H0XWXDOLQWHUHVWLQGHYHORSPHQW
I3V\FKRSK\VLFDOGHYHORSPHQW	KXPDQ¶VIUHHGRP
J3K\VLFDODQGVSLULWXDODWWDFKPHQWV
7RDQH[WUHPHGHJUHHWKLVUHVHDUFKLQFOXGLQJLWVSRVVLEOHDUJXPHQWVDQGRXWFRPHVLVQRWVHDUFKLQJIRUDQ
DEVROXWHUHVROXWLRQIRUXUEDQSODQQLQJLQWHUYHQWLRQPHFKDQLVPVDVDEVROXWLRQLWVHOILVPRVWO\DJDLQVWFRPPXQLWLHV¶
VHOIRUJDQL]DWLRQDOEHKDYLRUV,QVWHDGWKLVUHVHDUFKVHHNVWRDGGDJXLGLQJIDFWRUWKDWZRXOGKHOSLQWKHUHDOLJQPHQW
SURFHVV WRZDUGV D FRKHUHQW XUEDQ GHYHORSPHQW DQG FRQVHUYDWLRQ SURFHVVHV $V ZHOO H[WUHPH VLWXDWLRQV ZKHUH
UHTXLUHG LQWHUYHQWLRQVKDYHEHFRPH WKHRQO\QHHG DQGQRWLRQVZLWKLQ WKHSHUFHSWLRQRI WKHQHHG\GR UHTXLUH DQ
H[WUHPH UHVROXWLRQ WKDW WDONV RXW DEVROXWLRQ ZLWK WKLV SHUFHSWLRQ UHJDUGLQJ WKH SURSRVHG FRQVHUYDWLRQSODQQLQJ
LQWHUYHQWLRQV
6HOI$FWXDOL]DWLRQDQG*OREDO3V\FKRSK\VLFDO5HIOHFWLRQV
,QWKLVVHFWLRQUHODWLRQEHWZHHQWKHLQQHU6HOIVHOIDFWXDOL]DWLRQDQGYDULRXVRWKHUVHOYHVZLOOEHFODULILHG
DVWKHWHUPUHJLRQDOLVPLVPRVWO\XVHGWRGHVFULEHWDQJLEOHVLQWKHEXLOWDQGQDWXUDOHQYLURQPHQW&RQVHTXHQWO\LW
PD\ EH HIILFLHQW WR UHLQWHUSUHW WKH UHODWLRQ EHWZHHQ RXU LQQHU UHJLRQV DQG WKHLU RXWHU UHIOHFWLRQV RYHU WKH EXLOW
HQYLURQPHQW7KLV UHLQWHUSUHWDWLRQ WKURXJK UHJLRQV DSSURDFK FRXOG EH IXUWKHU UHODWHG ODWHU WR WKH XQLTXHQHVV DQG
SV\FKRORJLFDO UHJLRQV LQRXUXQGHUVWDQGLQJ IRUGHYHORSPHQWDQGFKDRVDQGKRZ WKLV LVEHLQJ WUDQVODWHG LQWRRXU
FXOWXUHDQGSHGDJRJLHVZKLFKLVHVVHQWLDOO\OLQNHGWRWKHGLOHPPDRIFRQVHUYDWLRQDQGHQKDQFLQJXUEDQIDEULF
&ULWLFDO5HJLRQDOLVPDQGVHOIDFWXDOL]DWLRQ
%XLOGLQJXSFRPPXQLWLHVZLWKWKHXUJHQWQHHGWRGHYHORSDVHQVHRIH[LVWHQFHWRFRQQHFW WRJREH\RQG
HDUWKWRHDUWKFRQFHSWV	DUWLILFLDOV\VWHPVFDQEHHVVHQWLDOLQWKHZDNHRIDOOKXPDQEHLQJVGHVLUHVDSSURDFKHV
WRROVDQGPDQLIHVWDWLRQVRIPRGHUQVFLHQFHV7RUHWXUQDJDLQ	ZRUNRQWKLVWKLQOD\HUEHWZHHQRUJDQLF	DUWLILFLDO
OLIHWKHH[LVWHQFHLQEHWZHHQFRQQHFWLQJWKHZKROH:HILQGGLIIHUHQWFRPPXQLWLHVDOOWU\LQJWRVWUHVVRQWKHLURZQ
FXOWXUDO GLIIHUHQFHV DQGXQLTXHQHVV HDFKRI WKHP LV RYHUZKHOPHG FRQVXPHGDQG VWUXFWXUHGZLWK WKH WKRXJKW RI
ZKROHQHVVWKH\HPEHGHYHU\ELWVDQGSLHFHVLQWRFHUWDLQDOLJQPHQWVZLWKLQWKHLUFXOWXUHRUDVH[SUHVVHGE\/LQGD
5HLGZLWKLQWKHLUILYHRIVWUXFWXUDWLRQUHSUHVHQWLQJWKHUHODWLRQEHWZHHQSHRSOHVSDFHSHRSOHREMHFWVREMHFWVVSDFH
REMHFWVREMHFWV DQG VSDFHVSDFH > S @ $FFRUGLQJ WR WKH 8QLWHG 1DWLRQV WKH ZRUOG LQFOXGHV  VWDWHV ±
FRXQWULHV>@DQGWZRREVHUYHUVWDWHV>@WKLVJRHVDORQJZLWKWKRXVDQGVRIFXOWVLWLVLPSXOVLYHDQGVSRQWDQHRXV
KRZWKHZRUGUHJLRQDOLVPLQIOXHQFHVRXUOLYHVDQGGRZHHYHQUHDOL]HLWDQGUHWKLQNLWVLPSDFW":KDWLVUHJLRQDOLVP
LQZKROHQHVV¶VYLHZ":HWKLQNXQLTXHO\DQGLQVWDQWO\ZHDFWDQGOLYHZLWKWKHVHOIDFWXDOL]DWLRQLQVWLQFWZHDUH
EDVLFDOO\SUDFWLFLQJ UHJLRQDOLVPRQ WKHFHOOXODU OHYHO ,W LVYHU\KDUG WR ILQGXQLIRUPLW\ LQFKDRVPRVWO\EHFDXVH
XQLIRUPLW\ LVQRW WKH WDUJHW LQVWHDG IRXQGLQJDQGFUHDWLQJYDULDWLRQVDUH WKHDEVROXWH IRUPRIXQLIRUPLW\XQOLNH
ZKDWSHRSOHPD\WKLQNSODFHGHILQLQJHOHPHQWVWKRVHDUHUHJLRQDOO\GLIIHUHQWWKH\PD\GLVUXSWWKLVXQLIRUPLW\IRUD
ZKLOH KRZHYHU WKH\PDNH D GHHSHU FRQQHFWLRQ ZLWK WKH YLHZHU > S @ RU DV FRPPHQWHG ODWHU E\ .HQQHWK
)UDPSWRQRQFULWLFDOUHJLRQDOLVPWKDWLWLV³DUFKLWHFWXUHRIUHVLVWDQFH´>S@KHDOVRPHQWLRQHG
³The fundamental strategy of critical regionalism… is to mediate the impact of universal civilization with 
elements derived indirectly from the peculiarities of a particular place” to “reflect and serve the limited 
constituencies” to ”cultivate a contemporary place-oriented culture´>S@
7KLVZDVDQH[FHUSW IRUKLV LQVLJKWV DERXWXQLTXHQHVV«+RZHYHU.DUVWHQ+DUULV LQKLV DZDUGZLQQLQJ
ERRN³7KH(WKLFDO)XQFWLRQRI$UFKLWHFWXUH´GLVFXVVHGWKHLGHDWKDWEHORQJLQJWRUHJLRQVFDQEHDWWKHH[SHQVHRI
IUHHGRP>S@EHFDXVHWKHWHUURURIVSDFHPD\UHVXOWLQWRPDNLQJSODFHV>S@6LQFHKXPDQVFDQUHODWH
WRWKHLUERGLHVDQGVSLULWV.DUVWHQUHWKLQNVWKHZKROHLVVXHLQWRWKHULJKWVRIERG\DQGVSLULWDQGKRZWKLVPD\DIIHFW
WKHLUUHODWLRQZLWKGZHOOLQJVDQGWKHQDWXUHVXUURXQGLQJWKHVHGZHOOLQJV>S@ZHDUHWKLQNLQJZKROHQHVV"
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6XFKZKROHQHVV LV FRPSOHPHQWHG E\ LQLWLDWLQJ D SURFHVV RI  ³WUDQVIRUPDWLRQ´ ZKLFK  LV IXQGDPHQWDOO\
EDVHGRQWKH³FKDQJH´EHKDYLRUZKLFKDFFRUGLQJWR:LOOLDP5-U3RZHOOFDQEHGHVFULEHGDV
“Change ultimately is any activity that alters the current state within an organizational or sociological 
setting. The change activity can result in either positive or negative outcomes dependent upon many variables that 
occur prior to, during or after the change process. The initiation of the alteration of the current state can be a result 
of either internal or external influences that create the requirement, need or desire for the change activity”>S
@
,Q DGGLWLRQ ZKLOH SV\FKRORJLFDO HQHUJLHV DUH EDVHG RQ QHHGV ZLWK DWWDFKHG ORJLFDO FRQVWUXFWV DQG
LQWHUDFWLRQV LQFOXGLQJ DFWLRQV DQG UHVXOWV WKHVH HQHUJLHV KDYH FXPXODWHGZLWKLQ RQH¶V6HOI LQ UHODWLRQZLWK RWKHU
RQH¶V6HOIRUZLWKWKHVXUURXQGLQJHQYLURQPHQW7KHVHUHODWLRQVFDQEHDGGUHVVHGDVLQQHUDQGRXWHUIRUFHVZLWKLQ
DQ HQHUJ\ V\VWHP ZKHUH WKH LQWHUUHODWLRQV EHWZHHQ WKHVH IRUFHV FUHDWH FKDLQ UHDFWLRQV WKRVH DUH QRW OLPLWHG E\
QDWXUHEXWWKH\PD\UHVXOWLQGLIIHUHQWIRUPVDQGFODVVHVRIHQHUJ\RIZKLFKDUHGLIIHUHQWWKDQWKHLQQHUDQGRXWHU
IRUFHV $V ZHOO WKHVH FKDLQ UHDFWLRQV PD\ KROG ZLWKLQ HQRUPRXV HYHQWV RI KLVWRULFDO GHYHORSPHQWV IRU WKH
FXPXODWHG WKRXJKWVRI D FHUWDLQ HQHUJ\ LQFLGHQW DQG WKHVHGHYHORSPHQWVPD\EH H[SUHVVHG LQ FXPXODWHG VHWV RI
SK\VLFDOVRFLDOFKHPLFDOELRORJLFDOFXOWXUDOHOHFWURPDJQHWLFSV\FKRORJLFDORUFRJQLWLYHHQHUJLHV>SS@
7KHVH FRQQHFWLRQV DQG WKH UHGLVFRYHULQJ RI NLQHPDWLF HQHUJLHV HPHUJHG ZLWKLQ RQH¶V 6HOI DQG EXLOWQDWXUDO
HQYLURQPHQWVPDNHFRPPXQLFDWLRQSURFHVVHVEHWZHHQFXOWXUHVSRVVLEO\PRUHSURGXFWLYH>S@ZKLFKFDQEH
GHVFULEHGDVDZD\WRFUHDWLQJDQXUEDQZKROHQHVV6RSODFHVDQGUHJLRQVDUHQRQWDQJLEOHVIRUPHGLQRXUPLQGV
ILUVW"$UHZHFUHDWLQJSV\FKRORJLFDOUHJLRQVZLWKSK\VLFDOH[SUHVVLRQVWRZDUGVFUHDWLQJZKROHQHVVLQRXUSK\VLFDO
UHDOLWLHV"6XFKDSSURDFKPHDQVZHVKRXOGVWDUWZLWKWKHPLQGILUVWZKHQGHDOLQJZLWKFKDRVDQGGHWHULRUDWLRQ
:KROHQHVV%RXQGDU\DQG%RXQGDULHVRI3ROHV
:KROHQHVVLVUHJDUGHGLQWKHIROORZLQJDQDO\VLVDVDQHQFRPSDVVLQJERXQGDU\RSSRVLWHVDQGWKHEHWZHHQ
DOOLQWHUDFWWRJHWKHUWKHZLWKLQLQFOXGHVWDQJLEOHVDQGQRQWDQJLEOHVDVERWKDUHEDVHGRQHQHUJ\8UEDQ:KROHQHVV
WKHERXQGDU\RIELDVDQGGHWDFKPHQW7KURXJKSHUFHSWLRQELRORJLFDOVWUXFWXUHDQDUFKLVPDQGGHYHORSPHQWZLWKLQ
DOO WKLV³FKDRV´ZH ILQGRXUVHOYHVHQGHDYRULQJ WRFUHDWHZKROHQHVV+HQUL%RUWRIW¶VDQG&KULVWRSKHU$OH[DQGHU¶V
HQFRGLQJV IRU WKHPHDQLQJDQGPHDQVRIDFKLHYLQJZKROHQHVVDUHH[WUHPHO\ UHPDUNDEOHDV$OH[DQGHUGHVFULEHV
ZKROHQHVVDV
³source of the coherence which exists in any part of the world´>S@
$QG%RUWRIWH[SODLQVWKDW
³If a part is to be an arena in which the whole can be present, it cannot be any old thing. Parts are not bits 
and pieces, because a part is only a part if it is such that it can bear the whole. There is a useful ambivalence here: 
“to bear,” in the sense of “to pass through” and “to carry”; and “to bear” in the sense of “to suffer,” where this is 
taken in the sense of “to undergo.” By itself the part is nothing, not even a part, but the whole cannot be whole 
without the part. The part becomes significant itself through becoming a bearer of the whole´>S@
$OH[DQGHUFRQWLQXHV
³[U]nion of system behavior with the subjective experience of the observer is fundamental to what I have to 
say, fundamental to the idea of wholeness as something not merely present in an objective material system but also 
present in the judgment, feeling and experience of the observer….[We need] observations of a type which can only 
be obtained when we agree to use the observer’s feeling of his or her own wholeness, as a measuring instrument. 
Yet subjective as it sounds to our mechanistic ears, this is nonetheless objective. It opens the door to a new standard 
of observation, and a new methodology of measurement´>SS@
,W ZRXOG EH H[WUHPHO\ HIILFLHQW DQG SUHFLVH WR WKLQN RI ZKROHQHVV DQG SHUFHLYH LW DV WKH LOOXVLRQ RI
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ZKROHQHVV WKLVDJDLQPD\EHDFRPSOLFDWHG	DFRPSUHKHQVLYHSURFHVV WKDWUHTXLUHVERWKHIIRUWVIURPSDUWV WR
PHHW DW D FHUWDLQ SRLQW DQG GHWHUPLQDWLRQ RI DOO SDUWV WR DJUHH RQ FKDQJLQJ VDPH SRLQW ZLWK WKH SXUSRVH RI
DFFRPPRGDWLQJWRWKHVXUURXQGLQJV$OH[DQGHUEHOLHYHVWKDWWKHVHSURSHUWLHVDUHQRWUHVWULFWHGWRWKHVWLOOHOHPHQWV
EXWWKH\FRYHUWKHPRYHPHQWDQGWKHPHFKDQLFVRIHOHPHQWVDVZHOOZKLFKFRQIRUPVZLWKKLVLQVLJKWIRUFUHDWLQJ
ZKROHQHVV>S@3HUFHSWLRQDVDERXQGDU\RISROHV3HUFHSWLRQLVDQLVVXHRIH[LVWHQFHLPSOLFDWLQJDJDLQWKH
VLJQLILFDQW UHODWLRQ EHWZHHQ WDQJLEOHV DQG QRQWDQJLEOHV DV LW LV LPPDQHQW ZLWKLQ HYHU\ DVSHFW RI OLIH WR WKLQN
ZKROHQHVV WR WDUJHW ZKROHQHVV WR SUDFWLFH ZKROHQHVV WKLV LQFHSWLRQ LV JHQHWLF WR WKH OLPLW WKDW LW FRXOG EH
LQWHUSUHWHG DQG GHILHG DW WKH VDPH WLPH LQ WKH RSSRVLWHV RI ELRORJLFDOPHQWDO DQDUFKLVP DQG GHYHORSPHQW
HYROXWLRQVSHUFHLYLQJ LVXQOLPLWHG WR OLQNLQJQRUPDOLWLHV LQVWHDG LW H[FHHGV WRSURGXFLQJ WKHSHUFHSWLRQRIRGGV
>S@ WKLV LVDQRWKHUSURRIIRURXUSHFXOLDUH[LVWHQFH ,QDGGLWLRQSULRU WR WKHHYROXWLRQ WKHRU\FRPHV WKH
FRQFHSWRIRFFXS\LQJODQGZKLFKOLQNVWRWKHKXPDQ¶VVXUYLYDOLQVWLQFWZKLOVWWKHH[LVWHQFHRIPRWLYHVDQGUHDVRQV
WKDWPD\EHOLQNHGRQVSHFLILFLQWHOOHFWXDOOHYHOVEXWQRWQHFHVVDULO\ZLWKVDPHVRXUFHV7KHVHPRWLYHVPD\DSSHDU
DVEHOLHIVRIPRQRWKHLVWLFUHOLJLRQVRUWKRXJKWVIRUSHUVRQDOJURZWKDQGVHOIDFWXDOL]DWLRQWKDWEHQHILWLWVEHOLHYHUV
ZLWKDGYLFHVRQGHYHORSLQJFRQVWUXFWLQJFRPPXQLWLHVDQGRUDGYLFHVRQVSLULWXDOJURZWK>@7KLVDOVRFRUUHVSRQGV
ZLWKKXPDQDELOLW\WRGHPRQVWUDWHLQWHQWLRQVRIVXVWDLQDELOLW\DQGSUHVHUYDWLRQRIDOOWKDWLVLQIDYRURIOLIHDVSHFWV
DQG UHQRXQFLQJZKDW RIIHQGV WKHP DQG KHUKLVZHOOEHLQJ LQ SDUWLFXODU >@ )XUWKHUPRUHZH ILQG RWKHU NLQGV RI
PRWLYHVUHSUHVHQWLQJDVSHFWVRIVFLHQWLILFVWXGLHVREVHUYLQJWKHJURZWKVQDWXUDO OLIHF\FOHDQGKRZKXPDQZRXOG
FRQWULEXWHWRWKHOLIH¶VVXVWDLQDELOLW\RULWVHQGRQSODQHW(DUWK:KHUH:\QQEHOLHYHVWKDWQRQSK\VLFDOHOHPHQWVZLOO
VLPSO\EHLQYLVLEOHWRWKHFRPPXQLWLHVKRZHYHUWKLVLVFOHDUO\DQLQFRPSOHWHDUJXPHQWVLQFHQRQSK\VLFDOHOHPHQWV
VXFKDVKXPDQQHHGVDUHWKHEDVHDQGWKHFDWDO\VWEHKLQGFRQVWUXFWLQJWKHSK\VLFDOEXLOWHQYLURQPHQW7KHSODQVRI
FUHDWLQJG\QDPLFH[SHULHQFHLQFLWLHVVKRXOGDGGUHVVWKHVHVHQVHVUHJDUGOHVVWKHWRROVDQGWKHWHFKQRORJ\KXPDQ
EHLQJV VWLOO SHUFHSW VXUURXQGLQJV VDPH ZD\ 3HUFHLYLQJ OLIH DV PXWXDO DGMXVWPHQWV RI LQWUD RUJDQLVPLF
WUDQVIRUPDWLRQV > S @ DFFRUGLQJO\PHDQV WKDW WKH ODZV RI HQHUJ\ WUDQVIRUPDWLRQ FDQ EHPRVWO\ DSSOLHG WR
RUJDQLFWUDQVIRUPDWLRQVLQFOXGLQJWKRXJKWVDQGHPRWLRQV>S@DVZHOODVLQRUJDQLFRQHV,QYLHZRIWKDWWKH
ELRORJLFDO SHUVSHFWLYH IRU OLIH LV D VWUXFWXUH ERXQGHG WR UXOHV DQG ODZV WKRVH QHHG WR EH VWDEOH LQ RUGHU WR NHHS
IXQFWLRQLQJELRORJLVWVEHOLHYH WKDWREMHFWVVXFKDVQHUYRXVV\VWHP LVDQRXWFRPHRI LQWHUDFWLRQEHWZHHQSULPDU\
FKHPLFDO IDFWRUV ZKLFK PDNHV WKH RUJDQLVP ZKROH > S @ $V ZHOO * 6HUJL LQ KLV JHQHUDO WKHRU\ VWLOO
GHWHUPLQHV WKDW WKH ZKROH PHQWDO DFWLYLW\ LV EDVHG SULPDULO\ RQ SK\VLFDO HQHUJ\ ZLWKLQ WKH WUDQVIRUPDWLRQV RI
ELRORJLFDODQGRUJDQLFPDWWHU>S@ZKLFKFDQEHFRQVLGHUHGYDOLGLIZHH[FOXGHWKHEDFNSURSDJDWHGFKDQJHV
PDGH E\ WKHPHQWDO DFWLYLW\ WRZDUGV WKHVH RUJDQLFPDWWHU WKLV LV RQ FRQWUDU\ RI 6HUJL¶V DWWHPSWV DV KH WULHV WR
LQFOXGHPRUDODQGUHOLJLRXVVHQWLPHQWVXQGHU WKHJHQHUDO WKHRU\>S@+RZHYHUEHDULQJ LQPLQG WKH WHUP
SV\FKLFHQHUJ\DQGWKHSURSRVLWLRQWKDWWKRXJKWVDQGFRQVFLRXVQHVVDUHPDQLIHVWDWLRQVRILW>S@ZKHUHPHQWDO
DFWLYLW\FRQVLVWVRIIRUPDWLRQWUDQVIRUPDWLRQVWRUDJHDQGGLVFKDUJHRISV\FKLFHQHUJ\>S@LIWKLVELRORJLFDO
VWUXFWXUHLQWHUIHUHVZLWKSV\FKLFHQHUJ\KRZGRZHFRQIRUPWRWKHVWDWXVRIFKDRVDQGLWVRSSRVLWHUHSUHVHQWHGLQ
WKHVWDWXVRIGHYHORSPHQW"
6WUXFWXUDWLRQRIWKH8UEDQ6WDWXV
,W LV LPSRUWDQW WR IXUWKHU LQYHVWLJDWH WKH V\VWHP UHODWLRQZLWK VHOIRUJDQL]DWLRQ SDWWHUQV DV V\VWHPV FDQ
HIIHFWLYHO\OLPLWRUDOORZWKHFRPPXQLWLHV¶IXQFWLRQVVXFKDVFRQVHUYDWLRQRUGHYHORSPHQW
4.1. Systems’ emergence and resultant limitations 
7KHVHDUFK IRUJHQHUDO WKHRU\RI V\VWHPV LV OLPLWOHVVDQGRQSURJUHVV >S@DQG LVYLWDO WRGHILQH
SURJUHVVLRQ$FFRUGLQJWR&:HVW&KXUFKPDQVWDWLQJ
“This is not an unsolved problem in the sense that celiain famous mathematical problems are unsolved. It 
is not as though we can expect that next year, or the year after that, someone will find the correct systems approach 
and all deception will disappear. It is in the nature of systems that there will be a continuing perception and 
deception, a continuing review of the world, of the whole system, and of its components.">S@
*HQHUDO 6\VWHP 7KHRU\ RU *HQHUDO 7KHRU\ RI 6\VWHPV LV D WHUP WKDW ZDV ILUVW LQWURGXFHG LQ  E\
/XGZLJYRQ%HUWDODQII\DQGILUVWSXEOLVKHGE\KLPDIWHU:RUOG:DU,,>S@WKHWKHRU\SURYLGHVVLPXOWDQHRXV
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LQTXLULHVDERXWRXUSHUFHSWLRQVDQGFRQFHSWLRQVDQGWKHLUFRQQHFWLRQZLWKWKHUHSUHVHQWHGZRUOG>S@7KLVLQ
RWKHUZRUGVSURYLGHVDEHWWHU WUDQVODWLRQ IRU WKHKXPDQ¶VELRORJLFDODQGSV\FKRORJLFDOFRPSOH[LWLHV LQWHUFURVVLQJ
DQGLQWHUFRQQHFWHGZLWKWKHVRFLRFXOWXUDOFKDQJH/DWHUWKHGHILQLWLRQLVPRUHGHVFULEHGE\UHODWLQJWRFKDRVDQG
FKDQFHDV WKHZRUOGPRVWO\KDVSHUFHLYHGFKDRVDV DPDWWHURISK\VLFDOSURFHVVRI UDQGRPPXWDWLRQV OHDGLQJ WR
FHUWDLQHYROXWLRQDVZHOODVFKDQFHLQWKHKXPDQSHUVRQDOLW\EDVHGRQJHQHVPXWDWLRQVDQGFURVVRYHUUHVXOWLQJLQD
FHUWDLQFKDUDFWHUIURPFKLOGKRRGWRPDWXULW\>S@&RQVLVWHQWO\WKHUHGHILQLWLRQDUJXHVWRSHUFHLYHZRUOGDV
RUJDQL]DWLRQ LQVWHDGRI FKDRV DQG FKDQFHZKLFK LQ RWKHU DZRUGV LV DZKROO\ DQGJOREDO H[SUHVVLRQ IRUZKDW LV
FDOOHGRUJDQL]HGFRPSOH[LW\>S@5HIOHFWLQJRQWKDWWKHV\VWHPVDSSHDURQDOOOHYHOVDQGIDFHWVLQXQLYHUVH
HYHQZKHQZHORRNDWDVLQJOHREMHFWLWVVLQJXODULW\LVQRWDEVROXWHDVLWLVSDUWRIODUJHUV\VWHPHQFRPSDVVLQJLWV
HPHUJHQFHH[LVWHQFHVWLOOQHVVGHYHORSPHQWDQGHQG&RUUHVSRQGLQJO\WKHDVVRFLDWLRQVDUHXQOLPLWHGDQGZD\VRI
SHUFHLYLQJV\VWHPVLQGLIIHUHQWW\SHVRIHQYLURQPHQWVDUHFRQWLQXRXVO\HYROYLQJDQGFKDQJLQJLQVXFKZD\VSRVVLEOH
OHDGLQJWR WKHFKDQJHRI WKHVHV\VWHPVWKHPVHOYHV7KLVFDQEHVHHQLQ WKHEXLOWHQYLURQPHQWDV WKHUHDUHVHYHUDO
V\VWHPVLQIOXHQFLQJHDFKRWKHUIRULQVWDQFHXUEDQUXUDORFFXSDWLRQVDUHHLWKHUSURPRWLQJRUUHVWUDLQLQJWKHJURZWK
DQG FKDQJH RI FRQQHFWLRQVPRYHPHQW V\VWHPV 7KH FKDQJH SURFHVV KDV PDQ\ DVSHFWV WKDW ZLOO EH LQGLUHFWO\
GLVFXVVHGODWHUDVPHQWLRQHGE\3RZHOO:LOOLDP5-U
“1. The change initiator, 2. The conduit that facilitates the change, 3. The barrier or obstacles that occur 
along the way and are either mitigated or eliminated, 4. The opportunities that also arise along the way, 5. The step-
by-step change activities, 6. And the final resultant change.” >S@.
6XFKFKDQJHSURFHVVFRQQHFWVWKHQHHGVIRUKRXVLQJDQGSDWKZD\VLQJHQHUDOWRWKHSRVVLEOHSUREOHPVWKDW
PD\FRPHRXWRIDWWDFKPHQWWRSODFHV7DNLQJLQFRQVLGHUDWLRQWKDWVXFKFKDQJHVYDU\EHWZHHQWDQJLEOHVDQGQRQ
WDQJLEOHV WKH\ UDQJHEHWZHHQZRUGV LQ WKHXQFRQVFLRXVQHVVDQG WKHVSRNHQZRUGV WKRVH IRUPDVVRFLDWLRQVDQGD
EDVH IRU DFWXDO UHDOLW\EDVHG WKLQNLQJ > S @ZKLFK FKDQJHV ODWHU LQWR DFWLYLWLHV VHWWLQJV DQG GHFLVLRQV 7KLV
SUHFLVHO\UHIOHFWVRQKRZFHUWDLQODZVSROLFLHVDUHPDGHUHVXOWLQJLQWKHDGRSWLRQRISODQVLQIOXHQFLQJSHRSOHZLWK
KLJKHUDWWDFKPHQWWRSODFHVZKLFKUHODWLYHO\LQIOXHQFHVWKHLUEHKDYLRUDOSDWWHUQVIRULQVWDQFHSHRSOHZRXOGEHOLHYH
WKH\ZRXOGEHGRRPHG LI WKH\KDYH WR LPPLJUDWHRUPRYH LQFDVHVRIQDWXUDOGLVDVWHUVRUSROLWLFDOFRQIOLFWV2XU
FRQVFLRXVQHVVWRROVDQGV\VWHPVDUHQRWFDSDEOHRIGHDOLQJZLWKH[WUHPHFDVHVRIG\QDPLVPEHKDYLRUDODQGWKLV
LQFDSDELOLW\ LV D GLUHFW UHVXOW RI DQ HPHUJLQJ DWWDFKPHQW V\VWHP ,Q RWKHU ZRUGV D WLJKWHQHG VHOIRUJDQL]DWLRQDO
V\VWHP ,Q D ZLGHU YLVLRQ IUHHGRP RI VXFK DFWLYLWLHV LQ WKH SURFHVV RI FUHDWLQJ DQ XUEDQ HQYLURQPHQW DQG LWV
FRPSRQHQWVDVZHOOWRDGDSWE\FUHDWLQJUHFUHDWLQJDQGFRH[LVWLQJLQJHQHUDODUHPRVWO\IUDPHGE\WKHFROOHFWLYH
SHUFHSWLRQDQGHPHUJHGFXOWXUDOV\VWHPVEHLQJFRQWLQXRXVO\DQGSHUFXVVLYHO\UHSURGXFHGLQVXFKZD\VWLJKWHQLQJ
RXU XQGHUVWDQGLQJ RI RXU SHUFHSWLRQ E\ DFWXDOO\ FRQWUROOLQJ UHGLUHFWLQJ DQG LVVXLQJ SHUFHSWLRQ DV ODZV DQG
FRQVWUDLQWVDQGQRZWKLVPDQLSXODWLRQKDVPRVWO\EHFRPHRXUXQGHUVWDQGLQJDQGWKLVXQGHUVWDQGLQJKDVEHFRPH
RXUOLPLWVRXUV\VWHPV7KLVLPSOLHVWKHJURZWKWKHGHSHQGHQFHRIWKHDFWLYLWLHVRIOLYLQJRQWKHLUERXQGLQJFRQWURO
V\VWHPV ,Q OLJKW RI WKDW WKHUH
UH VHYHUDO V\VWHPVPRVW RI WKHP DUH FDSDEOH RI FRQWUROOLQJ 6XFK V\VWHP H[LVW LQ
GLIIHUHQW RUGHUV KLHUDUFKLHV DQG UROHV WKH DPRXQW RI HQHUJ\ SDVVLQJ WKURXJK DOO RI WKHVH V\VWHPV LV UHODWLYHO\
VWURQJO\FRUUHODWHG+RZHYHUWKHLURUGHULQOLIHGRHVQ
WQHFHVVDULO\UHIOHFWWKHQDWXUHRIWKHLUHQHUJLHVDQGDELOLWLHV
HQDEOLQJHQHUJ\)RUH[DPSOHD VLPSOH WZHOYHYROWV OLJKWEXOE LQ WKHFDU WKDW VDYHVD ILYH IDPLO\PHPEHUV IURP
IDOOLQJRII WKHPRXQWDLQIRU UHDVRQVRIEDGURDGZRUNVE\ OLJKWLQJWKHLUZD\FDQZHUHDOO\VD\WKDW LW
V WZHOYH
YROWVWKHQ":RXOGQ¶WZHEHIDLUHQRXJKLIZHVD\WKDWWKLVOLJKWEXOELQFOXGLQJDOOKLVWRULFZRUNVPDGHWRLQYHQWLW
UDGLDWHV DQ DPRXQW RI HQHUJ\  LQ WKLV SDUWLFXODU LQFLGHQW  HQFRPSDVVLQJ WKH ILYH OLYHV LW VDYHG" 7KLV LV
FRPSOHPHQWDU\WR5RQDOG(6KDYHU¶VLGHDDERXWGHDOLQJZLWKHQHUJ\
³This includes dealing with not only time-space interval, but also in connecting the whole historic 
developmental history that leads into, as well as guides the [current] situation to future actions´>S@
6XFK HQHUJLHV H[LVW LQ GLIIHUHQW DUUDQJHPHQWV LPSO\LQJ GLIIHUHQW GHYHORSPHQWDO WUDFHV DQG VXFK
H[SUHVVLRQV IRU WKH WUDQVIRUPDWLRQ RI NLQHWLF HQHUJLHV FDQ EH H[SUHVVHG ZLWK D VHOIWUDQVIRUPDWLRQ RU VHOI
RSWLPL]DWLRQRUVHOIRUJDQL]DWLRQRIHQHUJLHV
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4.2. Self-organization and the degrees of perception. 
³we may call the resulting pattern “organization”: the agents are organized or coordinated in their actions 
so as to maximize their synergy´>S@
$UDLVHGDZDUHQHVVIRUVHOIRUJDQL]LQJEHKDYLRURIFRPPXQLWLHVLVQRWLFHGRQWKHFRQFHSWXDODQGSUDFWLFDO
OHYHOLQXUEDQSODQQLQJPHWKRGRORJLHV7KLVLVGXHWRLWVLPSRUWDQFHRQWKHVXVWDLQDELOLW\RISODQQLQJDOWHUQDWLYHV,Q
OLJKWRIWKDWPDQ\GHILQLWLRQVRIVHOIRUJDQL]DWLRQDUHPDGHWRH[SUHVVDZLGHVSHFWUXPRIFRQQHFWLRQV5HODWLYHO\
VHOIRUJDQL]DWLRQSURFHVVHVFDUULHGRXWE\SHRSOHGRH[SODLQWKHLUEHKDYLRUDQGFRXUVHLQOLIHDFFRUGLQJWR*DU\:
6WURQJDERXWDGDSWLYHV\VWHPV
³the human system is obviously a goal-oriented system which can represent goal states and produce 
behavior which has a high probability of leading toward a desired goal´>S@.
$OVR*OHQGD+ROODGD\(R\DQJGHILQHVVHOIRUJDQL]LQJDV
³Self-organization is the spontaneous generation of order in a complex adaptive system´>S@
6XFKSUHYLRXVH[SODQDWLRQVRIVHOIRUJDQL]LQJDFWLYLWLHVGUDZDGLUHFWDVVRFLDWLRQZLWKWKHLGHDVRIV\VWHPV
DQGFRPSOH[LW\DQGE\IDUH[SODLQWKHPWRR7KLVUHGLUHFWVWRZDUGVWKHSULPDU\TXHVWLRQDUHZHUHDG\WRIDFHWKH
IXWXUH FKDOOHQJHV UHQGHUHG LQ FRPSOH[ V\VWHPV XVLQJ RXU FXUUHQW DUFKDLF LQWHUYHQWLRQ PHWKRGV" &RQVLVWHQWO\
KXPDQEHLQJVFDQEHGHVFULEHGDVV\VWHPVWU\LQJWRUHJXODWHZLWKLQWKHLUHQYLURQPHQW>S@ZKHUHWKHLUPLQG
SURFHVVHV¶FRQWURO LQIRUPDWLRQ LQRUGHU WRPHHWJRDOV WRFRSHZLWKERWK WKH6HOI WKH VRXODQG LWVZKROHSV\FKLF
SUHVHQFHDQGWKHVXUURXQGLQJHQYLURQPHQWLQFOXGLQJWKHFRPPXQLW\>S@$FFRUGLQJO\+XPDQRSWLPL]DWLRQ
LVFRQQHFWHGWRDQGGHSHQGHQWRQWKHYDULDEOHVRILWVVHWWLQJVKRZHYHUWKHVHFRQQHFWLRQVFRXOGUHVXOWLQVDWXUDWLQJ
WKH HQYLURQPHQW WKH FRQQHFWLRQV WKHPVHOYHV DQG WKH YHU\ KXPDQ EHLQJZLWK D KLJKHU OHYHO RI FRQQHFWLYLW\ DQG
LQWHJUDWLRQDVKXPDQWHQGVWRVKDSHWKHWHFKQRORJ\WKDWUHODWHVVKDSHVPRGLILHVOLPLWVDQGFDWDO\]HVWKHEHKDYLRU
>S@7KHVHLPSOLFDWLRQVDUHIXQGDPHQWDOO\UHVSRQVLEOHIRUWKHKXPDQ¶VSK\VLFDORXWFRPH0RUHRYHUZKHQ
WHFKQRORJ\LVXWLOL]HGDQGHPEHGGHGLQDOPRVWHYHU\DVSHFWVRIKXPDQ¶VOLIHLWFKDQJHVWKHKXPDQ¶VYLHZIRUWKLQJV
DQGWRROVRIFRPPXQLFDWLRQVIRUGHYHORSLQJDQGKDQGOLQJHYHU\GD\¶VWDVNVLQWREHLQJOLQNHG
$FFRUGLQJO\³6HOI2UJDQL]LQJ´LVUHIOHFWHGIURPWKHPLQGRQWROLIHDVPHQWLRQHGE\*RGIUH\6PLWK3
"The functional properties characteristic of mind are an enriched version of the functional properties that 
are fundamental to life in general. Mind is literally life-like." >S@.
+RZHYHUWKLVOLQNLVDOZD\VDFFRPSDQLHGE\PXWXDOGLIIHUHQFHVDVVLJQLILFDQWFKDQJHVRUURXWHVWRZDUGV
VHOIRUJDQL]LQJDUHPDLQO\FRUUHVSRQGLQJWRDUDQJHRIGLIIHUHQFHVWKRVHDUHFRPSOHPHQWDU\WRPDNHWKHV\VWHPLF
FKDQJH>S@6XFKV\VWHPLFFKDQJHVKDSSHQLQHYLWDEO\DQGWKH\FDWDO\]HRWKHUFKDQJHVSHUFXVVLYHO\DQGLQD
EXWWHUIO\HIIHFWPDQQHU7KHGHJUHHVRIFKDQJHV WKHPVHOYHVDUHQRW WKHPDLQ LVVXH IRU LQVWDQFHQHYHUWKHOHVV WKH
TXDOLWDWLYHDQGTXDQWLWDWLYHORDGVIRUWKHLQWHUSUHWDWLRQRIVXFKFKDQJHVHYHQWXDOO\ULVHDVWKHV\VWHP¶VFRPSOH[LW\LV
LQWHQVLILHG3UHFLVHO\WKLVGLUHFWFRUUHODWLRQEHWZHHQPLQGRSHUDWLRQV±LWVDPELWLRQIRUGHYHORSLQJDQGVKDSLQJD
FHUWDLQ EXLOW HQYLURQPHQW DQG WKH UHVXOWDQW FRPSOH[LW\ FRQVHTXHQWO\ UHTXLUHV WKH HPHUJHQFH RI EHWWHU
XQGHUVWDQGLQJDQGKDQGOLQJRIFRPSOH[LWLHVLQWKHHPHUJHGHQYLURQPHQW&RQVLVWHQWO\UHVSRQGLQJDSSURDFKHVZHUH
VWLPXODWHGWRHQJHQGHUDV\VWHPL]DWLRQRIVHOIRUJDQL]DWLRQSURFHVVHVLQRUGHUWRGHDOZLWKVXFKSURFHVVHVDVSDUWRI
SODQQLQJHTXDWLRQ
&KDRVWKHRU\7KHSULQFLSDOVRIGHWHUPLQLVWLFFKDRVFRXOGDOORZIXUWKHUH[SORLWDWLRQIRUWKHSDWWHUQVLQ
VHOIRUJDQL]LQJHOHPHQWVWKRVHVHHPWREHUDQGRP>S@WKHVHUDQGRPSLHFHVRIGDWXPVKRXOGQRWEHLJQRUHGDV
GLIIHUHQFHV FDQ FRPSULVH UHVRXUFHVZLWKLQ > S @7KHVH GLIIHUHQFHV DUH WKH FRUH HQJLQH EHKLQG WKH SRZHU RI
FKDRWLFV\VWHPVKRZHYHUFKDRVLVQRWLQWHQGHGWRKDYHSDUWLFXODUFRUHRUFHUWDLQFDWDO\VWV&KDRVWKHRU\LVDILHOGRI
PDWKHPDWLFVZLWKDSSOLFDWLRQVLQRWKHUGLVFLSOLQHVLQFOXGLQJHQJLQHHULQJLWWUDFNVUDQGRPPRYHPHQWVDUUDQJHPHQWV
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RUGHUVWKRVHPD\VHHPDVLPSRVVLEOHWREHFOHDUO\FRPSUHKHQGHGRUSUHGLFWHG>SSL[[@ZKLFKDOORZVWKHVH
RUGHUVWREHRUGHUHGDQGFODVVLILHGLQDUUDQJHPHQWVWRVHUYHFHUWDLQREMHFWLYHV6WHSKDQ.HOOHUWGHILQHVFKDRVDV
³the qualitative study of unstable aperiodic behavior in deterministic nonlinear dynamical systems´>S
@
:KLOH(GZDUG/RUHQ] WKHSLRQHHURIFKDRVWKHRU\GUDZVDGHILQLWLRQIRUFKDRVWKDW LOOXVWUDWHVPRUHWKH
UHODWLRQZLWKWHPSRUDOHOHPHQWVDVVD\LQJ
³when the system being considered is an observable nonperiodic system whose future state we may desire 
to predict. It implies that two states differing by imperceptible amounts may eventually evolve into two considerably 
different states. If, then, there is any error whatever in observing the present state-and in any real system such 
errors seem inevitable-an acceptable prediction of an instantaneous state in the distant future may well be 
impossible.´>S@
&KDRV LQ LWV QDWXUH LV GHWHUPLQHG KRZHYHU WKLV GHWHUPLQLVWLF EHKDYLRU LV QRW OLPLWHG WR WKH SHUFHLYHG
LQVWHDGLWFRYHUVDVZHOOWKHDFWLYLWLHVDQGWKHVHOIRUJDQL]DWLRQ¶VDFWLYLWLHVRIZKLFKSHRSOHFDUU\RXWURXWLQHO\RQ
VKRUW RU ORQJ WHUP SHULRGV RI WLPH &KDQJH UHDFWLRQV DUH FULWLFDOO\ UHODWHG WR FKDRV SKHQRPHQRQ DV EHLQJ DQ
LPPDQHQWRXWFRPH D FRQVLVWHQW IDFWRIFKDRV LV FKDQJH LWVHOI6HOIRUJDQL]DWLRQEHKDYLRUVEDUHO\ UHVSRQG WR WKLV
IDFWDVFKDRVLVQRWZHOFRPHGDVEHLQJSDUWRIFKDQJHSURFHVVDOWKRXJKFKDQJHLVSDUWRIFKDRWLFSURFHVVHV
&KDQJH WKHRU\&KDQJH LV D IXQGDPHQWDO IDFWRU LW LV DQ H[SUHVVLRQ IRUKXPDQ¶V SHUFHSWLRQ LW DOORZV
ERWKXUEDQGHYHORSPHQWDQGFKDRVLWFDQEHGLUHFWHGDQGFRQWUROOHGE\PDQ\IDFWRUVLQFKDQJH¶VKLVWRULFDOWKHRULHV
DVLQDHYROXWLRQDU\WKHRU\EQHRHYROXWLRQDU\WKHRU\EFRQIOLFWWKHRU\FVWUXFWXUDOIXQFWLRQDOWKHRU\GVRFLDO
SV\FKRORJLFDOWKHRU\DQGFKDQJH¶VPRGHUQWKHRULHVDVLQDHFRQRPLFWKHRU\EHFRQRPLFPLOLWDU\FWKLUGZDYH
VRFLHW\>S@FKDQJHLVFHQWUDOLQVRFLHWLHVLWLVLQHYLWDEOHH[FHSWIRUWKDWWKLVIDFWLVLQHYLWDEO\FKDQJHDEOH
$FFRUGLQJO\DVPXFKDVWKHWHUPFKDQJHVRXQGVJHQHUDOLWUHVSRQGVWRPHFKDQLVPVRIOLIHXUEDQGHYHORSPHQWDQG
FKDRVLWVHOIUHSUHVHQWLQJDV\PSWRPFDXVHGE\WKHVHPHFKDQLVPVDQGIXQFWLRQV+RZHYHU WKHZD\WKLVV\PSWRP
ZRUNVTXDOLILHVLWWREHDIXQFWLRQDVZHOOVLQFHRXUXQGHUVWDQGLQJIRUWKHFKDQJHVWDNLQJSODFHFRXOGLQIOXHQFHWKH
RXWFRPHVRU WKHV\PSWRP LWVHOI&KDQJHFHQWHUSRLQWVFRXOGEHFRPSUHKHQGHGDVD VWDWXVRIFKDRVZLWKYDU\LQJ
GHJUHHVRINQRZOHGJHEDVHGFRQWUROOHUVUHVXOWLQJLQFHUWDLQFRQGLWLRQVWRZDUGVVDWLVI\LQJFHUWDLQKXPDQQHHGV
8UEDQ GHYHORSPHQW &RQYHUVHO\ DV PXFK DV FRQWUDGLFWLQJ FKDRV WKHRU\ LV WRWDOO\ LJQRUHG LQ $OH[
0DUVKDOO¶V LQVLJKW IRU WKH ZD\ FLWLHV ZRUN RQ WZR OHYHO VW OHYHO FRQFHUQV WKH IRUFHV EHKLQG VKDSLQJ KXPDQ
VHWWOHPHQWVDVEHLQJSROLWLFVHFRQRPLFVDQGWUDQVSRUWDWLRQ>S@ZKLFKODWHUVXSSRUWVWKHQGOHYHODVXUEDQ
VWDWXV VKRXOG EH FRPSUHKHQGHG DV D FKRLFH UDWKHU WKDQ EHLQJ YLHZHG DV D GHVWLQ\ > S @ $FFRUGLQJO\
GHQ\LQJWKHUROHRIGHVWLQ\DWDQ\SKDVHRIXUEDQGHYHORSPHQWLVIXQGDPHQWDOO\GHSHQGHQWRQWDVNVDQGV\VWHPVRI
V\VWHPL]DWLRQNQRZOHGJHPDQDJHPHQWDQGGHFLVLRQVXSSRUW+RZHYHU WKLVFRQFHSWFRXOGEHVHHQDVRSSRVLWHDV
VXSSRUWLQJFKDRVFRQVLGHULQJWKDWVHOIRUJDQL]LQJSDWWHUQVPRVWO\GHSHQGRQPDNLQJFKRLFHVEXWWKHQDJDLQWKLVLV
W\SLFDOO\ FRQWUDGLFWLQJ ZLWK WKH SROLWLFV IDFWRU 7KH 1REOH SUL]H ZLQQLQJ HFRQRPLVW $PDUW\D 6HQ LQ KLV ERRN
³'HYHORSPHQWDV)UHHGRP´GHILQHVGHYHORSPHQWDV
³… to see development as a process of expanding the real freedoms that people enjoy. In this approach, 
expansion of freedom is viewed as both (1) the primary end and (2) the principal means of development. They can 
be called respectively the “constitutive role" and the "instrumental role" of freedom in development… Development, 
in this view, is the process of expanding human freedoms, and the assessment of development has to be informed by 
this consideration.´>S@
([FHVVLYHO\ DV LQGLFDWLQJ WKDW VWUXFWXUDO DUUDQJHPHQWV IRU WKH SURFHVV RI LQWHOOHFWXDO GHYHORSPHQW
GHWHUPLQHDQGH[SODLQWKHG\QDPLFVRINQRZOHGJHGHYHORSPHQWRYHUWLPHLQYDULRXVVRFLDOVSKHUHV>S@LWLV
DSSDUHQW WKDW WKH WHUP³V\VWHPL]DWLRQ´DVDSURFHVV LVFRQVLVWHQWO\H[FKDQJHGE\ WKH WHUP³G\QDPLF´E\HYRNLQJ
WKURXJKYDULRXVUHDVRQVDQGFDXVHV
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7KH&DVHRI%DKUDLQ
7KHHVWDEOLVKPHQWRIRYHUDOOSURWHFWLRQDQGEXIIHUSHULPHWHUVIRU0DQDPDDQG0XKDUUDT
7KHERWKFLWLHVRI0DQDPDDQG0XKDUUDTKDGIDFHGDZLGHVSUHDGSURFHVVRIGHWHULRUDWLRQDQGGHFD\RIWKH
KLVWRULFXUEDQIDEULFZKLFKZDVQRWRQO\OHDGLQJWRWKHORVVRIPDQ\EXLOGLQJVRIDUFKLWHFWXUDOVLJQLILFDQFHEXWDOVR
WRWKHZRUVHQLQJRIWKHKRXVLQJFRQGLWLRQVWKHGHFOLQHRIWKHWUDGLWLRQDODFWLYLWLHVWKHRYHUDOOGHWHULRUDWLRQRIWKH
XUEDQ HQYLURQPHQW+HQFH WKHKLVWRULF IDEULFZDVEHFRPLQJPRUH DQGPRUH RUGLQDU\ DQG LV GHILQLWHO\ ORVLQJ LWV
FDSDFLW\ WR VWLU XS WKH FRPPXQLW\¶V VHQVH RI EHORQJLQJ 7R HVWDEOLVK D SURWHFWLRQ DQG EXIIHU SHULPHWHUV LV WR
VDIHJXDUGDQGWKHUHJHQHUDWHWKHDUFKLWHFWXUDODQGXUEDQKHULWDJHDVDFXOWXUDODVVHWDQGDYLWDOFRPSRQHQWRIERWK
WKHSUHVHQWGD\DQGIXWXUHFLW\	ZDV LQWHQGHG WREH WKH ILUVW VWHS WRZDUGV WKH LPSOHPHQWDWLRQRIDFRQVHUYDWLRQ
SROLF\,WZDVSURSRVHGWRHVWDEOLVKWZRW\SHVRISHULPHWHUVWREHWUDFHGRXWRQWKHEDVHVRIDQDFFXUDWHDQDO\VLVRI
WKHKLVWRULFHYROXWLRQRIWKHXUEDQIDEULFDQGRIWKHLUSUHVHQWFRQILJXUDWLRQ
g季Protection perimetersZKLFKZRXOGLQFOXGHWKHZKROHKLVWRULFVHWWOHPHQWSDWWHUQZKLFKVWLOOH[LVWVZLWK
DKLJKOHYHORI LQWHJULW\DQGDXWKHQWLFLW\)RU WKHWZRFLWLHVRI0DQDPDDQG0XKDUUDTWKHVHHQFRPSDVVWKHXUEDQ
SDWWHUQDQGIDEULFZKRVHPRUSKRORJLFDODQGW\SRORJLFDOIHDWXUHVUHIOHFWWKHVWUXFWXUHDVLWZDVEHIRUHWKHEHJLQQLQJ
RIWKHPRGHUQL]DWLRQSURFHVVZKLFKWRRNSODFHGXULQJWKH
VDQGWKHµV
g季Buffer SHULPHWHUVWKDWLQFOXGHWKRVHSDUWVRIWKHKLVWRULFXUEDQVHWWOHPHQWSDWWHUQZKRVHPRUSKRORJLFDO
VWUXFWXUH DQG W\SRORJLFDO IHDWXUHV KDYH EHHQPRUH RU OHVV WUDQVIRUPHG E\ WKH SURFHVV RIPRGHUQL]DWLRQ EXW VWLOO
UHPDLQYLVLEOHDVZHOODVWKHVXUURXQGLQJDUHDVZKLFKGHYHORSHGLQPRUHUHFHQWWLPHV
7KHHVWDEOLVKPHQWRIWKHVHSHULPHWHUVKDVWREHDVVRFLDWHGWRWKHHVWDEOLVKPHQWRIVRPHEDVLFDQGVLPSOH
VDIHJXDUGUHJXODWLRQV%RWKKDYHWREHFRQVLGHUHGDVWHPSRUDU\PHDVXUHVZKLFKRQO\PDNHVHQVHLIDFRQVLVWHQWDQG
ZLGHVSUHDGSROLF\RIFRQVHUYDWLRQLVXQGHUWDNHQZLWKWKHHYHQWXDOVHWXSRIRWKHUOHJLVODWLYHDQGSODQQLQJWRROVLQ
RUGHU WRDGGUHVV WKHGLIIHUHQWDQGYDULRXV LVVXHVWKDWDIIHFW WKHIXWXUHPHDQLQJDQGUROHRI WKH WZRKLVWRULFFLWLHV
(YHQWXDOO\DGHWDLOHGLGHQWLILFDWLRQDQGDVVHVVPHQWRIWKHW\SRORJLFDOVSDWLDODQGFRQVWUXFWLYHIHDWXUHVWRRNSODFH
7KLV PDGH SRVVLEOH WKH LGHQWLILFDWLRQ RI WKH GLIIHUHQW PLFUR]RQHV DQGRU EXLOGLQJV WR EH VXEPLWWHG WR VSHFLILF
FRQVHUYDWLRQDQGUHKDELOLWDWLRQPHDVXUHV

)LJXUH3URSRVHG3URWHFWLRQ3HULPHWHUVIRU0DQDPD6RXUFHKWWSXRWHFKQRORJ\HGXLT5HWULHYHG
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7KHGHILQLWLRQRIDGHWDLOHGODQGXVHDQGFRQVHUYDWLRQ]RQLQJZLWKLQWKHSURWHFWLRQSHULPHWHUV
7KH VSDWLDO FKDUDFWHULVWLFV DQG WKH VWDWHRI FRQVHUYDWLRQRI WKHXUEDQDUHDVZLWKLQ WKHSURWHFWLRQDQG WKH
EXIIHUSHULPHWHUVDUHQRWKRPRJHQHRXV'XHWRWKHGLIIHUHQWLPSDFWRIWKHPRGHUQL]DWLRQSURFHVVDIWHUWKH
VDQG

VDQGRIWKHUHFHQWXUEDQL]DWLRQLQWKHUHFODLPHGODQGVDORQJWKHVHDVLGHWKHVHFDQVKRZ
'LIIHUHQWGHJUHHVRILQWHJULW\RUWUDQVIRUPDWLRQRIWKHPRUSKRORJ\DQGWH[WXUHLQWKHKLVWRULFIDEULFV
0RUHRUOHVVLPSRUWDQWWUDQVIRUPDWLRQVLQWKHDFWLYLWLHVSDWWHUQDQGWKHVSDWLDORUJDQL]DWLRQRIWKHIHULM
'LIIHUHQWSUHVHQFHVRIEXLOGLQJVRIDUFKLWHFWXUDODQGKLVWRULFVLJQLILFDQFHEHORQJLQJWRYDULRXVW\SRORJLHV
7RFDUU\RXWDQLQYHQWRU\RIEXLOGLQJVDQGRSHQVSDFHVLQFOXGHGLQWKHSURWHFWLRQSHULPHWHUVFROOHFWLQJ
WKHEDVLFLQIRUPDWLRQWKURXJKDILHOGVXUYH\,QSDUWLFXODUDQH[KDXVWLYHLQYHQWRU\RIDOOWKHSURSHUWLHVEXLOGLQJV
DQGRSHQVSDFHVRIWKHKLVWRULFIDEULFVKRXOGEHFDUULHGRXW
7RLGHQWLI\RQWKHVHEDVHVWKHIROORZLQJW\SHVRI]RQHV
7KHKLVWRULFDQG³WUDGLWLRQDO´IDEULFZKRVHVSDWLDOSDWWHUQVKRZDQKLJKGHJUHHRILQWHJULW\RIWKH³SUH
PRGHUQ´IHDWXUHVSDUWLFXODUO\WKHVWUHHWSDWWHUQ
 7KH ³WUDQVLWLRQDO´ RU ³PL[HG´ XUEDQ IDEULF ZKHUH WKH KLVWRULF VSDWLDO SDWWHUQ KDV EHHQ PRUH RU OHVV
WUDQVIRUPHGE\UHGHYHORSPHQWRUUHFRQVWUXFWLRQLQWHUYHQWLRQVEXWVWLOOUHPDLQYLVLEOHDQGUHOHYDQW
7KH³WUDQVIRUPHG´RU³PRGHUQL]HG´IDEULFZKHUHDQRYHUDOOFRQWURORIWKHQHZEXLOGLQJFRQVWUXFWLRQDQG
WKHUHVKDSLQJRIWKHRSHQVSDFHVDUHQHHGHGLQRUGHUWRXSJUDGHWKHXUEDQHQYLURQPHQWDQGUHGXFHRUHOLPLQDWHWKH
QHJDWLYHLPSDFWRILQFRPSDWLEOHDFWLYLWLHVRQWKHKLVWRULFIDEULF
7KHFDVHRI0RXQLUDGLVWULFW&DLUR
$O 0RXQLUD GLVWULFW LV ORFDWHG DW WKH KHDUW RI &DLUR DGMDFHQW WR WKH .KHGLYLDQ VXUURXQGHG E\ WKUHH
GLVWLQFWLYHDUHDV*DUGHQ&LW\LQWKHZHVWZKLFKUHSUHVHQWWKHHDUO\WZHQWLHWKFHQWXU\HOLWHFRPPXQLW\DVZHOODV
WKHGRZQWRZQ]RQHLQWKH1RUWKWKHWKLUGLVWKHERXQGDULHVRIROG&DLUR0RXQLUDHPERGLHVVLJQLILFDQWYDOXHVWKDW
QHHGWREHVWXGLHGDQGGRFXPHQWHG7KHVHYDOXHVDUH6RFLRFXOWXUDOV\PEROLFUHOLJLRXVKLVWRULF	HFRQRPLFDV
WKH\DUHPDQLIHVWHGLQWKHPRGHUQXUEDQIDEULFDQGDUFKLWHFWXUHKHULWDJHRI0RXQLUDGLVWULFWH[DPSOHVDUHEXWQRW
OLPLWHG WR'DU$O+HODOEXLOGLQJ 7KH3XEOLVKLQJ LQVWLWXWLRQZDVHVWDEOLVKHG LQHDUO\WKFHQWXU\5RVDO\RXVHI
3DODFH3XEOLVKLQJLQVWLWXWLRQZDVHVWDEOLVKHGDWHDUO\WKFHQWXU\1DELKD<DNDQ0RVTXHZKLFKZDVHVWDEOLVKHG
RQWKHIRXQGHUZDV7KHGDXJKWHURIWKHYHU\IDPRXV$GO\<DNDQ3ULPH0LQLVWHURIWKH(J\SWLDQ*RYHUQPHQW
LQWKHWZHQWLHVRIWKHWKFHQWXU\6HYHUDOYLOODV	SDODFHVZHUHEXLOW LQWKHHDUO\FHQWXU\DQGPRVWRI WKHVH
(VWDWHVDUHFXUUHQWO\DIILOLDWHG WRJRYHUQPHQWDODXWKRULWLHVVXFKDV WKH0LQLVWU\RI(GXFDWLRQDQGUHKDELOLWDWHGDV
SULPDU\?VHFRQGDU\VFKRROV$O0RXQQLUDGLVWULFWLVDPL[HGXVHGDUHDZLWKHGXFDWLRQDOJRYHUQPHQWDO	FXOWXUDO
LQVWLWXWLRQV LQDGGLWLRQ WRUHVLGHQWLDO IRUKLJK	PLGGOHFODVVHVRI WKHHDUO\WKFHQWXU\7KHDUHD LVDYHU\ ULFK
XUEDQIDEULFLQWKHKHDUWRI&DLUR
359 Mai A. Hawas and Mohamed A. Hawas /  Procedia - Social and Behavioral Sciences  225 ( 2016 )  348 – 363 

)LJXUH3URWHFWLRQ]RQHVLQ.KHGHYLDQ&DLURLQFOXGLQJ0RXQLUDGLVWULFWLQSURWHFWLRQ]RQH$%6RXUFHZZZXUEDQKDUPRQ\RUJ5HVHDUFKHU
7KHVHEXLOGLQJVDUHVLJQLILFDQWFRQFHUQLQJWKHLUDUFKLWHFWXUDOKLVWRULFDQGDHVWKHWLFYDOXHVEXWQRWDOODUH
SURWHFWHGDQGSUHVHUYHGZLWKLQDOHJDOIUDPHZRUNDQGKDYHQRWEHHQUHVWRUHGGXULQJWKHSURFHGXUHVRIFKDQJLQJ
WKHLU IXQFWLRQ 7KHUHIRUH WKH DUHD¶V LGHQWLW\ LV VXEMHFW WR GHWHULRUDWLRQ GXH WR ODFN RI FRQVHUYDWLRQ 7KH OLVWHG
EXLOGLQJV LQ WKH DUHD DUH SDUW RI 128+ QDWLRQDO KHULWDJH OLVW EXW PRVW DUH VWLOO VXEMHFW WR WKH GDQJHU RI EHLQJ
GHPROLVKHGGXHWRWKHODFNRIFRQVHUYDWLRQPDQDJHPHQWSODQVWRVDIHJXDUGWKHKHULWDJH	DVVRFLDWHGYDOXHV
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
)LJXUH0DS6KRZLQJ0RXQLUDGLVWULFW	H[DPSOHVIRUVLJQLILFDQWDUFKLWHFWXUDOKHULWDJH6RXUFH5HVHDUFKHU
7KHUH DUH SRWHQWLDOZLWKLQ WKH GLVWULFW WR GHYHORSPDQ\ VRFLRFXOWXUH DFWLYLWLHV LQ RUGHU WR VDIHJXDUG WKH
DUFKLWHFWXUHDQGFXOWXUDOKHULWDJH WKURXJK WKH UHYLYDORIXVLQJ WKHEXLOGLQJVDQGRSHQ VSDFHEDVHGRQD UHVHDUFK
IUDPHZRUN WKHVH DFWLYLWLHV FRXOG VXVWDLQ WKH HFRQRPLF EDVH IRU KDELWDWV7KH GLVWULFW KDV EHHQ VXEMHFW WRPDMRU
FKDQJHVDIIHFWLQJWKHDUFKLWHFWXUHLPDJHGXULQJWKHODWH¶V	¶VXQWLO WKLVPRPHQW7KHPRGHUQDUFKLWHFWXUDO
KHULWDJHZKLFKEHORQJVWRWKHHDUO\?PLGRIWKFHQWXU\LVRQHRIWKHPDLQYDOXH?DVVHWVRI$O0RXQLUDUHIOHFWHGLQ
WKHVRFLDOFXOWXUHYDOXHVDQGOLIHVW\OHRIWKHQHLJKERUKRRG
&RQFOXVLRQ
³we may call the resulting pattern “organization”: the agents are organized or coordinated in their actions 
so as to maximize their synergy´>S@
,QOLJKWRIWKDWWKHUH
UHVHYHUDOV\VWHPVDOORIWKHPDUHFDSDEOHRIFRQWUROOLQJVRPHDUHXQGHUWKHFRQWURO
RIRWKHUFRQWUROOHGV\VWHPVWKHDPRXQWRIHQHUJ\SDVVLQJWKURXJKDOORIWKHVHV\VWHPVDUHHTXDOWKH\FDQSHUIRUP
WKHVDPHWDVNVLIWKHIXQFWLRQ
VJRDOVH[LVW+RZHYHUWKHLURUGHULQOLIHGRHVQ
WQHFHVVDULO\UHIOHFWWKHQDWXUHRIWKHLU
HQHUJLHV	DELOLWLHVHQDEOLQJHQHUJ\)RUH[DPSOHDVLPSOHYROWV OLJKWEXOELQ WKHFDU WKDWVDYHVDILYHIDPLO\
PHPEHUVIURPIDOOLQJRIIWKHPRXQWDLQE\OLJKWLQJWKHLUZD\FDQZHUHDOO\VD\WKDWLW
VYROWVWKHQ":RXOGQ¶WZH
EHIDLUHQRXJKLIZHVD\WKDWWKLVOLJKWEXOELQFOXGLQJDOOKLVWRULFZRUNVPDGHWRLQYHQWLWKROGVLQVLGHDQDPRXQW
RI HQHUJ\  LQ WKLV SDUWLFXODU LQFLGHQW  HQFRPSDVVLQJ WKH  OLYHV LW VDYHG"7KLV LV FRPSOHPHQWDU\ WR5RQDOG (
6KDYHU¶VLGHDDERXWGHDOLQJZLWKHQHUJ\
³This includes dealing with not only time-space interval, but also in connecting the whole historic 
developmental history that leads into, as well as guides the [current] situation to future actions´>S@
2QWKHRWKHUKDQGWKHFXOWXUDOIXVLRQWDNLQJSODFHDPRQJWKHFRPPXQDOPLQGVPHPRULHVDQGSV\FKRORJ\
RI GLVVLPLODU DQG VLPLODU FRPPXQLWLHV DQG WKHLU UHVXOWDQW SK\VLFDO HQYLURQPHQW SUREDEO\ GHVFULEHV WKH PRVW
PHDQLQJ IRU RXU H[LVWHQWLDO VWDWXV:H DUH ERXQGHG WR RXU SHUFHSWLRQ DQG JURXS SHUFHSWLRQ WKH VLJQLILFDQFH RI
GHYHORSPHQWKDVEHFRPHYDJXHXQOLNHWKHFDVHIRUGHWHULRUDWLRQDVRXUSHUFHSWLRQ¶VSURJUHVVLYHDQGDFFXPXODWLQJ
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PHPRU\FRQIXVHVWKHQDWXUDOFRXUVHRIRXUSHUFHSWLRQSURFHVVLWVHOI7KHRXWFRPHLVDGHOXVLRQDODQGULJLGYLHZ
IRU SROHVRSSRVLWHV ZKHUH GHWHULRUDWLRQ LV QHFHVVDULO\ FRQWUDGLFWLQJ GHYHORSPHQW 5HODWLQJ WR WKLV XUEDQ
GHYHORSPHQWKDVEHHQWKUHDWHQHGRQWKHSK\VLFDODQGSV\FKRORJLFDOOHYHOVE\ZRUGVDV³GHWHULRUDWLRQ´³GLVDVWHUV´
DQG³FKDRV´ZKLOHWRWDOO\LJQRULQJWKHYLRODWLRQRIRXUQRQWDQJLEOHQDWXUHRXUIUHHGRPDQGRXUSXUVXLWWRIHHOLQJ
LQQHUZKROHQHVV%HFDXVHDIWHU DOO WKHVHZRUGVDUHQRW VHSDUDEOH IURPVHHLQJ WKHGHJUHHRIRXU LQQHUZKROHQHVV
UHIOHFWHGRQWKHEXLOWHQYLURQPHQW,WKDVEHFRPHPRVWO\LPSRUWDQWWRGHWHUPLQHKRZXUEDQGHYHORSPHQWVKRXOGQRW
EHILJKWLQJDQDUFKLVPEHFDXVHDIWHUDOOSODQQHGXUEDQGHYHORSPHQWLVDQRWKHUSDWWHUQRIVHOIRUJDQL]DWLRQ,WVKRXOG
EH IDLUO\ VXIILFLHQW WR WKLQNRI WHPSRUDU\FKDRWLF XUEDQ VHWWOHPHQWV DVPDLQO\ GHSHQGHQW DQG VWUXFWXUHGXSRQ WKH
FKDQJHIDFWRU UHSUHVHQWLQJ WKHPDLQSOD\HUDQGFRQWUROOHU LQDQ\GHYHORSPHQWVFKHPH)RUZHPHUHO\GHSHQGRQ
XVLQJWKHZRUGVHWWOHPHQWZHVKRXOGEHUHDG\WRFRPSOHPHQWWLPHDQGFKDQJHIDFWRUVE\SODQQLQJWRROVWKDWZLOO
FRPSUHKHQGWKHLU LQIOXHQFHRYHU WKHFRQWH[WXDODQGFRUHHOHPHQWVRI WKHHQYLURQPHQW IXUWKHU WRUHSODFHQHJDWLYH
H[SUHVVLRQV LQ RXU XUEDQ GHVLJQ SUDFWLFH GLFWLRQDU\ DQG FRQVHTXHQWO\ WKHLU UHIOHFWLRQV $V ZHOO 7KH H[WHQW RI
GHYHORSPHQWLVOLPLWHGZLWKWKHH[WHQWRILQIRUPDWLRQEHFDXVHLWKLJKO\GHSHQGVRQWKHDYDLODELOLW\RILQIRUPDWLRQ
DQG FRPSUHKHQVLRQ RI WKH XUEDQ SUREOHPLVVXH 7KLV UHVSRQGV WR WKH IDFW WKDW D GHHSHU LQWHUSUHWDWLRQ DQG
XQGHUVWDQGLQJVKRXOGEHDGGUHVVLQJSHUFHSWLRQ	LQIRUPDWLRQEHFDXVHWKH\WRJHWKHUIRUPWKHFRUQHUVWRQHRI WKH
SUREOHPDWLF XUEDQ VWDWXVZKHUH XUEDQ GHYHORSPHQW VWUDWHJLHV	 FRPSUHKHQVLYH SODQQLQJ FDQ GHSHQG RQ OLPLWHG
LQIRUPDWLRQ	SURMHFWLRQVWRDFKLHYHGHYHORSPHQWREMHFWLYHV:KLFKFDQODWHUEHWUDQVFHQGHGWRDQLQQHUZKROHQHVV
WKDWFDQOHDGWRFUHDWLQJDQGSHUFHLYLQJXUEDQZKROHQHVVFDQWKDWEHFDOOHGDSRVLWLYHFKDRV":RXOGLWEHSRVVLEOHWR
LQMHFWRULQIXVHRUHPEHGWKHSRVLWLYLW\RIFKDRVLQWRFRQVHUYDWLRQDFWLYLWLHVWKDWLWZRQ¶WHYHQJHWXVVWUHVVHGDERXW
KLVWRU\NQRZLQJLWLVOLYLQJLQVLGHWKHHQHUJ\ZHH[HUWLQHYHU\PRYHNQRZLQJWKDWDORWFDQEHDFKLHYHGZKHQWKH
IHDURIOLPLWHGLQIRUPDWLRQLVQRORQJHUWKHIRFXVRIRXUSHUFHSWLRQSURMHFWLRQVZLOOQRORQJHUEHWKHRQO\JDWHWR
FRQVHUYHZKHQIOXFWXDWLRQVDQGFKDQJHIDFWRUVDUHFRQVLGHUHGZLWKLQDSURFHVVWKDWLQFOXGHVSUHVHUYDWLRQDFWLYLW\
6KRXOGFKDRVDQGGHYDVWDWLQJIHHOLQJVDSSHDUZKHQFRQVHUYDWLRQE\WUDGLWLRQDOPHWKRGVIDLOV"2UVKRXOGVROXWLRQV
DULVH ZKHQ GHYHORSPHQW SUHVXPDEO\ DGRSWV FKDRV DV WRRO DQG PHWKRG IRU FRQVHUYDWLRQ" $ QHZ DSSURDFK IRU
FRQVHUYDWLRQVKRXOGUHODWHWRFKDRWLFVLWXDWLRQVHQYLURQPHQWV	VRFLHWDOPLQGVIRUPRUHHIIHFWLYHSHUIRUPDQFHRI
FRQVHUYDWLRQRQWKHSK\VLFDOSV\FKRORJLFDODQGSV\FKRSROLWLFDOOHYHOVLQPHWURSROLWDQDUHDV
For Mounira Case study 
x 7RGRFXPHQWDVHOHFWHGJURXSRIWKHPRVW LPSRUWDQWEXLOGLQJVRIPRGHUQHUD ORFDWHGLQ0RXQLUDGLVWULFW
DLPLQJWRUDLVHWKHDZDUHQHVVWRZDUGVEXLOGLQJVIURPWKHPRGHUQHUD0LQLPXPGRFXPHQWDWLRQILFKHVZLOO
EHXVHGIRUEXLOGLQJVZLWKRXWGRFXPHQWDWLRQRUEXLOGLQJVQRWOLVWHGDVKHULWDJHEXWFRQVLGHUHGRIYDOXHDQG
LQGDQJHU
x 7RFUHDWHDQHOHFWURQLFDUFKLYH?GDWDEDVHRIWKHGRFXPHQWDWLRQWKDWSHUPLWVUHWULHYDODQGGLVSOD\YLDWKH
,QWHUQHW DQG  LQWHJUDWLRQ LQWR RWKHU H[LVWLQJ HOHFWURQLF V\VWHPV LI DYDLODEOH WR IDFLOLWDWH D GHVLJQ RU
UHVWRUDWLRQ SURMHFW SURYLGLQJ WHFKQLFDO H[SHUWLVH DQG NQRZOHGJH DQG FRQQHFWLQJ WKH XVHUV WR WKH ULJKW
SURIHVVLRQDOV
x 7RGHYHORSWKURXJKWKLVVL]HGSLORWSURMHFWDQDSSURDFKDQGEHVWSUDFWLFHVIRUGHYHORSPHQWRIWKHDUHDYLD
XQGHUVWDQGLQJWKHEDVHGFRQWHQWDQGWKHOHJDOIUDPHZRUN	UHJXODWLRQVWKDWFRQWUROVWKHGHYHORSPHQW
x 7RGHYHORSDVRFLRHFRQRPLFSDWWHUQRIDFWLYLW\WREHVWHVWDEOLVKDGDSWLYHV\VWHP

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